Skilled nursing facility preventable hospitalizations root cause analysis a b s t r a c t Background: Determining if a transfer of a skilled nursing facility (SNF) patient/resident to an acute hospital is potentially avoidable or preventable is challenging. Most previous research on potentially avoidable or preventable hospitalizations is based on diagnoses without in-depth root cause analysis (RCA), and few studies have examined SNF staff perspective on preventability of transfers. Objectives: To examine factors associated with hospital transfers rated as potentially preventable versus nonpreventable by SNF staff. Design: Trained staff from SNFs enrolled in a randomized controlled clinical trial of the INTERACT (Interventions to Reduce Acute Care Transfers) quality improvement program performed retrospective RCAs on hospital transfers during a 12-month implementation period. Setting: SNFs from across the United States. Participants: Sixty-four of 88 SNFs randomized to the intervention group submitted RCAs with a rating of whether the transfer was determined to be potentially preventable or nonpreventable. Interventions: SNFs were implementing the INTERACT Quality Improvement (QI) program. Measures: Data were abstracted from the INTERACT QI tool, a structured, retrospective RCA on hospital transfers. Results: A total of 4527 RCAs with a rating of preventability were submitted during the 12-month implementation period, of which 1044 (23%) were rated as potentially preventable by SNF staff. In unadjusted univariate analyses, factors associated with ratings of potentially preventable included acute changes in condition of fever, decreased food or fluid intake, functional decline, shortness of breath, and new urinary incontinence; other factors included the clinician, resident, and/or family insisting on the transfer, transfers that occurred fewer than 30 days from SNF admission and that occurred on weekends, transfers ordered by a covering physician (as opposed to the primary physician), and transfers that resulted in an emergency department (ED) visit with return to the SNF. Factors associated with ratings of nonpreventable included on-site evaluation by a physician or other clinician, and transfers related to falls. Among factors precipitating the transfers, clinician and resident and/or family insistence on transfer, and transfers related to fever and falls remained significant in a multivariate analysis. There were no significant differences among characteristics of SNFs that rated a relatively high versus low proportion of transfers as potentially preventable. Conclusion: SNF staff rated a substantial proportion of transfers as potentially preventable on retrospective RCAs. Factors associated with ratings of preventability, as well as illustrative case examples,
provide important insights that can assist SNFs in focusing education and care process improvements in order to reduce unnecessary hospital transfers and their associated morbidity and costs.
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Reducing potentially avoidable or preventable hospitalizations (PPH) is increasingly important to skilled nursing facilities (SNFs) and hospitals as Medicare reimbursement continues to shift from fee-forservice to strategies that value quality over quantity of care. 1, 2 Increasing enrollment in Medicare managed care plans, bundled payments, and accountable care organizations are all examples of reimbursement strategies that have strong financial incentives to reduce PPHs. In addition, hospitals are being financially penalized for high 30-day readmission rates and for 30-day readmissions after hospitalizations for specific diagnoses. A new 30-day readmission quality measure for SNFs will take effect in 2017. Thus, understanding factors associated with PPHs is critical to effectively reduce PPHs in a feasible and safe manner.
Estimates of the proportion of hospitalizations of SNF patients that are potentially preventable vary considerably depending on how "preventable" or "avoidable" is defined.
3e14 Studies in which expert panels have reviewed SNF and hospital records have rated 45% to 68% of hospitalizations as potentially avoidable. 5, 6 Other studies using large administrative databases that defined PPHs based on a list of diagnoses have found that 23% to 39% of hospitalizations from SNFs are associated with an ambulatory care sensitive diagnosis or a condition that can often be managed outside of a hospital. 7e10 These latter studies are limited because they do not account for many factors that can contribute to decisions to transfer and admit to the hospital. For example, not all hospitalizations for diagnoses such as congestive heart failure and pneumonia are avoidable, dependent on the severity of the patient's condition, patient and family preferences, and several other factors. 8 Data from root cause analyses (RCAs) of close to 6000 hospital transfers selected for review by SNF staff during implementation of the INTERACT (Interventions to Reduce Acute Care Transfers) quality improvement program indicate that in retrospect, SNF staff considered approximately 23% of transfers potentially avoidable or preventable. 11, 12 The purpose of this article was to provide a more detailed examination of hospital transfers by RCA performed by SNF staff than previously reported 5, 6, 11, 12 so as to identify clinical and other factors that might or might not be associated with PPHs. These data will further inform efforts to reduce these hospitalizations and their associated complications and costs.
Methods
Data presented herein are based on secondary analyses of data from a randomized controlled trial of implementing the INTERACT Quality Improvement (QI) program involving 264 SNFs from across the United States. Details of the eligibility, recruitment, characteristics of the participating SNFs, and an overview of the RCA data can be found in a recent publication. 12 SNFs randomized to the immediate intervention group were provided training in completion of the INTERACT QI tool, a structured, retrospective RCA of hospital transfers designed to be performed by SNF staff. 15, 16 The tool consists of checkboxes with specific items to facilitate summarizing the data, as well as spaces for narrative text. The tool asks a yes/no question at the end of the structured review that was used as the basis for determining preventability of hospital transfer: "In retrospect, does your team think this transfer might have been prevented?" Participating SNFs were asked to perform RCAs on as many hospital transfers as they could and submit a minimum of 4 QI tools per week (assuming they had this many transfers). Trained facility-based staff who were serving as champions and co-champions for the project completed the QI tools, which were copied, de-identified, and mailed to the project team at intervals of 3 to 4 months. Trained research assistants entered the QI tool data into a Microsoft Excel database (Microsoft, Redmond, WA).
Differences between transfers rated as potentially preventable versus not preventable in relation to presenting signs and symptoms, diagnostic testing, medical evaluation, interventions before transfer, and other factors were examined by a series of c 2 tests. Factors identified as significant at the .05 level (without adjustment for multiple comparisons) were entered into a multivariate logistic regression analysis to determine which factors remained significant related to ratings of preventability. To examine differences in the characteristics of SNFs that rated a high versus low proportion of transfers as preventable, a "high" proportion of preventable transfers was considered those in the top quartile (rating more than 35% of transfers as potentially preventable) and a "low" proportion of preventable transfers those in the bottom quartile (rating less than 10% of transfers as potentially preventable). SNFs that did not send an average of at least 1 RCA per month were excluded in this analysis so as not to skew the data.
Results
During the 12-month implementation period, 4856 QI tools were received from 64 of the 71 SNFs that were actively participating in the immediate implementation group. The mean and median number of QI tools submitted were 76 and 49, respectively, with an interquartile range of 30 to 106. Characteristics of these SNFs were reported in a previous article. 12 Among the QI tools submitted, 4527 (93%) had a completed section on preventability of the transfer, 1044 were rated as potentially preventable (23%), and 3483 (77%) were rated as not preventable. Table 1 illustrates the univariate association of various reasons for the transfers to ratings of preventability, including presenting signs and symptoms, diagnostic test results done to evaluate the change in condition, and other commonly identified factors. Among all the signs and symptoms listed on the QI tool as a change in condition related to the transfer, fever, decreased food and fluid intake, functional decline, and shortness of breath were significantly associated with a rating of a potentially preventable transfer in univariate analyses, whereas a fall was significantly associated with a rating of not preventable. Leukocytosis and abnormal pulse oximetry were the only 2 abnormal test results significantly associated with a rating of a potentially preventable transfer. Transfers that were related to a clinician's decision and/ or patient/resident and/or family insistence on transfer were also significantly associated with a rating of a potentially preventable transfer, whereas an advance directive not being in place was not associated with a preventable rating. Table 2 illustrates the association of characteristics of the transfers to ratings of preventability, including when the transfer occurred, evaluation of the change of condition that was done before the transfer, interventions implemented before the transfer, which clinician ordered the transfer (the patient/resident's primary care clinician or a covering clinician), and the outcome of the transfer (emergency department [ED] visit only versus inpatient admission). The highest proportion of transfers occurred within 7 to 29 days and more than 90 days after SNF admission; a slightly higher proportion of transfers rated as potentially preventable occurred between 7 and 29 days than transfers rated as not preventable; the reverse was found for transfers that occurred between 30 and 59 days and 90 days and longer. There was no significant association between time of day and rating of preventability, but a higher proportion of transfers that occurred on weekends were rated as preventable (26.6%) than not preventable (22.1%; P ¼ .003). A slightly higher proportion of transfers rated as not preventable occurred after on-site medical evaluation (versus telephone evaluation) than among transfers rated as potentially preventable (23.5% vs 17.8%; P < .001). There was also a significant association of the rating of preventability with the clinician ordering the transfer. A slightly higher percentage of transfers rated as potentially preventable were ordered by a covering physician (as opposed to the primary care clinician) than among transfers rated as not preventable (13.7% vs 11.3%; P ¼ .04).
In the analysis of the outcome of the transfer, data on both preventability and outcome (ED visit only with return to SNF versus inpatient admission) were available for 3910 transfers; 33 transfers that resulted in death in the ED before hospital admission were excluded from this analysis. Ratings of preventability among the 733 transfers that resulted in an ED visit with return to the SNF (18.7%) were compared with ratings of 3177 transfers that resulted in inpatient admission (81.3%). There was a significant association between outcome and rating of preventability (P ¼ .028). Among the transfers that resulted in an ED visit with return to the SNF, 25.9% were rated as potentially preventable, whereas among transfers that resulted in inpatient admission, 22.1% were rated as potentially preventable. As illustrated in Table 2 , viewed another way, among transfers rated as potentially preventable, 21.3% resulted in ED visit with return to the SNF, whereas among transfers rated as not preventable, 18.0% resulted in this outcome.
In a multivariate analysis that included factors that precipitated the transfer and that were significant in the univariate analyses, primary care clinician decision to transfer, resident or family member's insistence on transfer, patient/resident insistence on transfer, fall, and fever were associated with ratings of preventability (P ¼ .00, P ¼ .00, P ¼ .01, and P ¼ .02, respectively); new onset of urinary incontinence approached significance in this analysis (P ¼ .08). Table 3 (See Supplementary data) includes examples of case scenarios abstracted from the RCAs that illustrate these findings. Table 4 compares selected characteristics of SNFs that were in the bottom quartile of proportion of transfers rated as potentially preventable, versus SNFs that were in the top quartile of proportion of transfers rated as potentially preventable. There was no significant difference between these 2 groups of SNFs in any of the characteristics we examined. 
Discussion
The findings represent the most detailed data yet reported on factors that may be related to PPH from the perspective of SNF staff, based on RCAs of several thousand hospital transfers. They extend findings from a previous report, both in number of transfers analyzed and the depth of clinical and other data available from the INTERACT QI tool. 11 The factors that demonstrated the strongest association with ratings of preventability have important implications for education and care process improvements that may assist in efforts to reduce PPH. The symptoms and signs most strongly associated with ratings of preventability were fall and fever. The associations of fever (and leukocytosis in the univariate analyses) with ratings of potentially preventable transfers are consistent with a recent report of ED visits in which infections were one of the most common ED diagnoses considered potentially avoidable. 10, 17 Fever and leukocytosis are nonspecific findings, and in the absence of critical values can often be evaluated and managed in the SNF without transfer. 18 In contrast, falls were associated with a rating of not preventable by SNF staff. In the aforementioned study of ED visits, trauma, presumably related to falls, was the most common reason for transfers rated as potentially avoidable. SNF staff rating these transfers as not preventable is likely related to risk-averse behavior of SNF staff and clinicians based on concerns that serious injury may have occurred that is not clinically apparent. Fall management programs with careful documentation and follow-up protocols may assist SNFs in reducing transfers related to falls in which no serious injury is immediately apparent. Other symptoms that showed a trend toward significant association with ratings of potentially preventable transfers in the multivariate or univariate analyses included decreased fluid intake, functional decline, new onset of urinary incontinence, and shortness of breath. The first 3 of these are nonspecific symptoms and signs, and although they may be manifestations of a serious acute condition, they are often related to subacute decline that can be evaluated and managed without transfer to a hospital. Shortness of breath is a subjective symptom that is associated with multiple conditions that have been considered as potentially avoidable causes of hospitalization, including worsening congestive heart failure, chronic obstructive pulmonary disease, and pneumonia and/or asthma. Shortness of breath also may be related to anxiety, pain, or behavioral symptoms associated with dementia. Thus, objective evaluation of this symptom should be undertaken before transfer, including a careful determination of respiratory rate and pulse oximetry. In the absence of major This analysis excludes transfers that resulted in observation stays (n ¼ 144) and deaths that occurred before the patient was admitted to the hospital (n ¼ 33).
abnormal objective findings, consideration should be given to managing the condition without hospital transfer. Two of the strongest associations with ratings of transfers as potentially preventable were the clinician making the transfer decision and the patient/resident or family insisting on the transfer. The intent of the RCA item on clinicians making the decision to transfer was to indicate a situation in which the nursing staff had evaluated the patient and was willing to manage the patient/resident without transfer but the clinician insisted on the transfer. Although this may not have been the case for some of these transfers, it has been commonly reported in implementing the INTERACT program. The propensity for clinicians to transfer is related to a number of factors, including a lack of understanding and support for the program, lack of confidence in the SNF staff evaluation, lack of financial incentives to manage the condition in the SNF, concerns about poor outcomes in the SNF or delays in hospital care, and/or concerns about legal liability. These factors may be especially important when evaluation takes place over the phone, and when transfer decisions are made by covering physicians (both associated with ratings of potentially preventable transfers in univariate analyses). Taken together, these findings highlight the need for more involvement of clinicians in efforts to reduce PPHs through education, improved communication that will result in greater mutual trust between clinicians and SNF staff, stronger medical director leadership, and aligned financial incentives for clinician efforts to reduce PPHs. AMDA is developing a new curriculum for clinicians practicing in the SNF setting that may be helpful in this regard. Involvement of nurse practitioners and teams of clinicians that spend a large part of their time in SNF practice have both been associated with lower rates of hospital admissions and 30-day readmissions.
23e26 Telemedicine also may help provide more widespread availability for "on-site" evaluations of acute changes in condition, 27 which has been proposed in new SNF regulations.
28
Family and/or patient/resident insistence played an important role in the decision to transfer in 16% of the RCAs, and in more than onequarter of the transfers rated as potentially preventable SNF staff recognized that earlier discussion of patient/family preferences and/or the presence of advance care plans and advance directives could have helped prevent the transfer. 12 Family and patient/resident preferences related to transfer are an important component of providing personcentered care in the SNF setting. 29, 30 SNFs should develop trusting relationships with families, educate them on the capabilities of the SNF, have empathic discussions about person-centered goals of care, and use educational materials that are available from many sources. 16,31e36 These data also highlight the critical role of educating the SNF interdisciplinary team on advance care planning and personcentered care for preventing unnecessary hospitalizations, and the need to include complete and detailed information on advance directives and discussions related to them when transferring SNF patients to the hospital. Trends in selected characteristics of the transfers in relation to ratings of preventability have implications for targeting RCAs and care process improvements. In univariate analyses, transfers rated as potentially preventable versus not preventable were more commonly associated with transfers that resulted in an ED visit and return to the SNF, transfers that occurred within 30 days of SNF admission, and transfers that occurred on weekends. Unplanned ED visits that resulted in return to the SNF had a relatively high chance of being considered avoidable or preventable, especially when vital signs are normal and no or minimal laboratory testing is done in the ED. 10, 17 Such transfers should be a particular focus of SNF efforts to reduce unnecessary transfers. The same can be said about transfers that result in observation stays without inpatient admission, as the patient/ resident did not meet inpatient criteria at the time of transfer. SNFs participating in this study could not consistently identify transfers that resulted in observation stays without admission, and the Somewhat surprisingly, no differences were found between facilities that rated a relatively high versus low proportion of transfers as potentially preventable. It is likely that these differences are more dependent on factors that cannot be easily measured, such as the insights of the SNF staff who completed the RCAs, the involvement of the medical director and the interdisciplinary team in the RCAs, and collaboration with local hospitals that can yield insights into transfers that cannot be gleaned by SNF staff alone.
Several important limitations should be considered in interpreting these findings. As discussed in an earlier article, the sample of SNFs and transfers selected by SNF staff to review may be biased, limiting generalizability; and many factors that could influence ratings of preventability may not have been included on the INTERACT QI tool used for the RCAs. Moreover, many of the factors reported to be associated with ratings of preventability occurred in combination with each other, and it is difficult to determine what factor or factors play the most important role in the ratings. In addition, ratings of preventability are subject to the biases of individuals performing the RCAs, and despite efforts to train the champions in this project consistently, the interrater reliability of their ratings is not known, and is in the 60% to 70% range even when trained expert clinicians rate SNF, ED, and hospital records. 5 The Improving Medicare Post-Acute Care Transformation (IMPACT) Act of 2014 offers a valuable opportunity to harmonize language and data items across hospital and post-acute care settings so as to improve communication and care quality. Items that might be helpful in determining preventability of transfers could be included in the data (such as vital signs at the time of transfer and other clinical assessment data), and consistent language and items will strengthen training efforts across settings. These strategies could in turn provide more reliable, valid, and robust assessments of the preventability of hospital transfers, and potentially many other quality measures. Improving such quality measures is absolutely critical to protecting vulnerable older patients in post-acute settings from the potential negative aspects of cost containment, especially as the Centers for Medicare and Medicaid Services continues to shift from fee-for-service to value-based Medicare payment models. Clinicians who work in post-acute settings should become aware of and become involved in efforts to improve quality measures for the patients and families they serve.
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